Some aspects of short-lived cosmic ray produced nuclides in the lower atmosphere, especially of Na 24 , and their qualities as tracers for atmospheric motion are studied. The Na 24 production rate has been estimated. The distribution of this nuclide as a function of altitude in the lower atmosphere has been described by a steady state eddy diffusion model. Measurements of Na 24 in groundlevel air have been carried out. The measured activities varied from 0.07 -10~3 to 0.28-10 -3 dpm/m 3 . These figures are in good accordance with the calculated values for reasonable diffusion parameters.
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Calculations suggest that CRP-nuclides with life-times in the order of a day are useful as tracers for atmospheric motions in the range of eddy diffusion coefficients of about 5-10 4 to several 10® cm 2 sec -1 , and for altitudes below four of five kilometers.
Furthermore some relations between the specific radioactivity of rainwater and the specific activity of cloud-level air, with special respect to short-living CRP-nuclides are found. The evaluation of some measurements of Na 24 activity in rain water shows good consistency between real atmospheric conditions and calculated values. The production rate of Na 24 has been calculated for 50° geomagnetic latitude, and is shown in Fig. 1 as a function of altitude. The comparison of the measurements (Table 1) with the calculated values (Fig. 2) 
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The evaluation of measurements of short-living CRP-nuclides in rain water theoretically needs the knowledge of the ratio of concentration in rain water
to the concentration in air to be scavenged by rain.
The knowledge in this field, however, is still poor.
To gain a working aid, it is tried, in the next section of this paper, to evaluate the available literature data and to estimate the rain-out efficiency and the ratio of specific activity of air and rain water. It may be possible that the altitude of the local thunderstorm cumuli at Heidelberg was higher than the cloud altitude given by the Mannheim station. Table 2 . 
